KEY WORDS: Renal stone; Dental calculi; Stone formation; Etiology. ments (such as a periodontal scaler). Calculi are composed of both inorganic (mineral) and organic (cellular and extracellular matrix) components. The mineral portion of a calculus ranges from 40-60%, depending on its location in the dentition, and consists primarily of calcium phosphate crystals organized into four principal mineral phases: octacalcium phosphate, hydroxyapatite, whitlockite, and brushite. The organic component of a calculus is approximately 85% cellular and 15% extracellular matrix (3) . Renal stones, which are part of a multifactorial disease, are some of the most common problems in modern society and may affect 12-15% of the population with observation of an increase in their prevalence. Renal stones are more common in males and are categorized into calcareous (calcium containing) stones, which make up 90% of all stones, and non-calcareous stones. Most stones (85%) primarily contain calcium oxalate (CaOx) admixed with calcium phosphate (CaP) in the form of apatite or brushite, or occasionally uric acid; however, less commonly they can be composed primarily of CaP. Although many systemic diseases, such as primary hyperparathyroidism, bowel disease, and renal tubular acidosis, can result in calcium stone formation, the majority of calcium stones are found in people with no systemic illness (4) . Although many inherited and systemic diseases are associated with calcium renal stones, most stones are idiopathic (5) . In this study, we aimed to evaluate the presence of kidney stones in patients with dental calculus. This was performed according to the dental plaque density in patients who were treated at the same time in the urology clinic. We also aimed to uncover any relationships between these conditions.
MATERIALS AND METHODS
The study group was composed of 183 patients (86 females and 97 males) with an age range from 20 to 65 years. We randomly evaluated dental patients who were diagnosed with dental calculus. Based on the amount of plaque, patients were divided into three categories. For the purposes of X-ray assessments of the jaw, panoramic, and retroalveolar region, X-rays in suspicious teeth were made. For the realization of the set objective, visual analyses of the X rays were conducted (Figure 1 ). Dental calculus amounts that are generally below 25%
INTRODUCTION
In dentistry, a calculus or tartar is a form of hardened dental plaque. These are caused by the precipitation of minerals from saliva and gingival crevicular fluid in plaque on the teeth. This precipitation process kills the bacterial cells within the dental plaque, but the rough and hardened surface that is formed provides an ideal surface for further plaque formation. This leads to a calculus build up, which compromises the health of the gingiva. A calculus can form both along the gum line (supragingival) and within the narrow sulcus between the teeth and the gingiva (subgingival) (1). Calculus formation is associated with a number of factors including sex, age, bad breath, receding gums, and chronically inflamed gingival (2) . Brushing and flossing can remove the plaque from which a calculus forms. However, once formed, it is too hard and firmly attached to be removed with a toothbrush. Calculus buildup can be removed with ultrasonic tools or dental hand instru-are termed as "low category," tartar amounts from 25-75% as "medium category," and as "high category" those amounts between 75-100% ( Figure 2 ). After the dental examination, all patients were evaluated with a urinary tract ultrasound and urinalysis (Figure 3) . Fasting second morning specimens were collected from all individuals who had been fasting since 9:00 p.m. the preceding evening. The dental brushing habits of the patients were evaluated in terms of oral hygiene, additional disease, and stone story. All information was collected to determine the incidence of dental calculus and kidney stone in patients.
Statistical analysis
Mean, standard deviation, median lowest and highest, frequency, and ratio values were used in the descriptive statistics of the data. The distribution of the variables was measured by the Kolmogorov-Smirnov test. The MannWhitney U test was used in the analysis of quantitative data. The chi-square test was used in the analysis of qualitative data. The SPSS 22.0 program was used for all statistical analyses.
RESULTS
The data from all patients were evaluated together ( Table 1 ). The age of the patients in the kidney stone group was significantly higher than that of the non-kidney stone group (p < 0.05). The proportion of patients with renal stones who were males was significantly higher than the group without kidney stones (p < 0.05). The dental calculus formation was more prevalent in those without renal stones (p < 0.05). In the groups with and without kidney stones, dental stone recurrence rates did not differ significantly (p > 0.05). Urinary pH was significantly lower in the group without stones (p < 0.05) ( Table 2 ). In the univariate model, there was a significant difference (p < 0.05) in the age, sex, tooth stone percentage, tooth brushing habits, recurrence frequency, presence of addi- Table 1 . Characteristics of patients being treated for dental calculi. The appearance of kidney stones and crystals in the kidney ultrasound (arrows). tional disease, oral hygiene level, stone story, and urinary pH values. In the multivariate model, significant and independent (p < 0.05) efficacy was observed in the age of the patients, the percentage of tooth stones, and the stone story, suggesting stone formation (Table 3) .
DISCUSSION
Most of the stones in our bodies can be defined as pathological calcifications. In the literature, there are thousands of articles associated with calcifications occurring in the body, however, this amount is less than the number of articles attempting to explain the relationship between them. Stones occurring in different organs resemble their structure suggesting a metabolic disorder that underlies the process of their formation (6, 7) . The components of stone formation are similar in many organs (8) . Davidovich E. et al. evaluated the correlation between dental calculus and disturbed mineral metabolism in pediatric patients with chronic kidney disease. They suggested that there is a possible association between the severity of renal dysfunction in young patients and the formation of dental calculus as an additional manifestation of disturbed calcium-phosphate homeostasis. The combination of several components in saliva including calcium, phosphate, uric acid, and magnesium plays an important role in this process (9) . Looking at the minerals that make up kidney stones, we see the same accumulation in the kidneys and teeth, suggesting similar mechanisms of stone formation (10 Some researchers have found that nephrolithiasis is also accepted as a predisposing factor to pulpal calcification; however, some others could not find any correlation between the presence of pulp stones and kidney stones (11, 12) . Some researchers have proposed that some of the minerals found in saliva cause the formation of stones in the salivary glands. Salivary sialoliths are predominantly composed of crystals comprising calcium and phosphorous, with small amounts of magnesium, sodium, chloride, silicon, iron, and potassium (13) . Rakesh N. et al. found that, when comparing sialoliths and nephroliths, they found a high degree of elemental similarity between them. Thus, they alleged that prescription drugs used for renal stones may be of some use in the conservative management of sialoliths (14) . Shaimaa et al. evaluated idiopathic calcium renal stones and their relationship to dental calculi. They reported significant correlations between dental calculus accumulations and calcium renal stone formation, and they offered oral health preventive programs for those patients (15). Grases et al. found that salivary calcium concentrations of patients with hydroxyapatite calculi were significantly higher than that found in the saliva of healthy in their study. Therefore, their results were practically identical to those found in the hydroxyapatite renal calculi (non-infective phosphate renal calculi) (16, 17) . We assessed patients based on oral hygiene, renal stone history, teeth brushing habits, dental calculus recurrence, and comorbidities. The dental calculus percentage was significantly higher in patients with kidney stones. This similarity can be seen because of the materials that make up the stone structure tend to accumulate in the body. This may be an indication that kidney stones can form in patients with a high dental calculus density. This condition, which is not related to the recurrence frequency of the dental calculi, is also directly related to oral hygiene status.
CONCLUSIONS
There are similar features in terms of the formation of stones in the body and the minerals they contain. The height of dental calculi observed in the mouth is significant and stimulating in terms of kidney stones in patients. During physical examinations, the formation of a visible stone, such as a dental calculus, can be a predictor of stones such as kidney stones, and this relationship should be further investigated.
